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<54> wmozm x>y>cwmKm$ttmsxvmmiiZ*rmm 



m 




(2 

1 

y?n zvm&m&mft*&*>i''>cr>mwm 
^^xx>is><7mkffl&.&mmt& z t m&t 10 

ymmm. 

y?ftb. istmsry^mm^mm^yy^ 
ytfttxmsmsb. BnW8&ii>&*'*mh* 

imm5] *>is>®&miii&®. ??y?ft& 

ism?? y t . ixm^^mm^m m 

m&%&jjs>& Y)v? £*aj l „ mmms 
mm. 

wmm9^y9ftxmm^)9^y9ft\zii^ 50 
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2 

[ft*«7] fraxyi/ytt«MSrt<r)fi^Sr^E 
?7V?ftimm , SL<n?7>9ftizii^x. 

x. mm^m<m-7m>hsmmmtxm<o 
uv9ft\>ymr>. m^t^hh\>\tm^m<r> 

?7>7ft£Qm<m%<?>77>?ft£}i^X. 
[0001] 

Lmmmx-$>*). 21M ?>vt3£V4*M ?ju?>*fv 

lt^y=Jyiz^LXi>mS^mxht. 
[0002] 

ii&m&m xyisyeymwmtfxittmvfcftiz 
mtcMitmo. ze>bzmm£*&%b%~>xtit> 

h>v?>mmm&wm-4 - 2 1 4 9 4 7^&$8£ 
ns^arv^. z<nm§m<»mf3mizi5^x\*. 
f^<m\&?4 $y?x^fm<mi^iw&L. z 

[0003] 

imwtmi,£obirzwgmi t*»L^^,. h^p 
(mwxmm) mmmthb. f&mm&<% 

S^xS-5r$/ 3 y^^v>«SMJ>&v^±^Ufcffll 
[0004] *^51l±±iet^fi{fiC0f5®^^A^? 



(3 

3 

ft«t&8I^7*-:?£«!ofcxyyyS!l»^<^ 

[0005] 

[0006] $<?>t=*i6wrtt, m^micojT&TMm 
[ooo7] moM3£&hmt&*. ^yfymim. 
mrf^xj&mmiixvmmvfflmmin-iii'rzm 20 

~y$mm<om me>9 y > 9& t tzmhmsjj 
a? 7 >9 ntTffmm^in-ta-ttfv-i-y^tt 
[0008] mm4 icfite&Bircii. nmfmo&T 

lUi±J^MSl<K)9y>9nb. ±5E£fcao3MMr 30 

m<om tm<r>9 b ^mhfmmfjimta 
\tmmmmfe<n9y>?ft$.x-<r)wmi!!b. m 

IX, ^WffflfcM^ittW^coxy^ytfcfjfci 
[0 0 0 9] 3£fcfiM5fc«£f&HB-ro. xy$;y 

nwssaaaj^a. 9yy9Amkta^taxt/mmmz 
ma&m^tffl&wmiii^&b. &m&m>t><?) 40 

^S^o#§tfrg<0*&lfc Sf«? 5 y 9ft b fciift S 
MM^ftJNUU ±E*8MS^A^ 0S¥^ffi*J> 

sv^ittw^oxy^'yaiAtioaKttffi^siiirr so 
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4 

s-rt * ^fc-tsxy vy<nmtm& . 

[0010] 3&Cll^6C8£?IWt1;L tofSxy 
U^f&fc^xyi/yr^T. fWMfflt^T 

tiz b z%f®b*hm%% \<r>^yi;y<mmmm 

[0011] ££fcH^7fcft&3&»3rctt. liflBxy 

vyimmmm&m'X&iz x *)j&k.mthXo t 

mp^mfmmtxmeo^yy^nmB.^ m 
EJttm&w±±X)!3j&m7yy?fiX *)mm& 

f5i:-fSif*^2fcS^i^«4<Oxyi;yy<7)$!l« 

[0012]$ e>izm$m8£®hmiTiz. fnsxy 
m^^mffmmtT<r^7yy^nmBi^ m 

i£Jh5Ej£i> & v ^i±5Ej£S®tf)? ?y?a J: 9t*9SrJ£ 

a t -nm^ms *>* \mm$m 5 coxy ^x/mm 

[0013] 

^^*]Eiifc»aj-r&2a'3<o*a^^ajufc. assi 
ust 1 im ?>vximtzim£ttt&i>& 9 

y>9ft&tTtzmiLt:m<vm&t:^o. z<ym 

m&m&jm:^T % 1 mimt. mti*H9 
m.^x tyj&b&umx-fy 0 . t> 0 1 ou^-yr u y^ 

Lfeil56^»^ifc'J^W*i^»LT0f^<O^ ^y^ 

« («x{f±5E^i) tx-mmi^i^ibh^mTh 
tut. ito^, mmsj]<7>T~m. ntftfrnm 

7WrbWffim<7>®m$.X'<m<r)9y>9ftb. ±5E 
^*SV^i±5E^iiS®f0^7y^fti:. HfiM^i 

^f^os&* hmm>9 y v9ft b ttmhomm&ji 
JBf^yfiflffliTcosco^^y^fthtt. «MMrtcoffi 



(4) 
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>VT1fih k k t>lzE)jm;TlVmnim< tztitz 

[0014] wmm^Mhi wmtxfo&ktfn 

mmS qx=b+bl* (p1-p0) +b2* (p2-p0) + 



yv>x^iwmj3^hh^\±±^m$mte^ 
(wmnmmtozti. pimtix&tm'Xtzxm 
mm*. 

[0015] tti>*>. t *~i£;kxy i?yxiX±X&. 

[0016] znx d Kwrnmcrm^m- t>smm 

<o?yy?ftk$iit!imiiH 9W<ryM-< k i> 3£ 
(MHi6&) <?)?7y?ft&£m&imgEJ}m 

•••bn*(pn-pO) 



Wfi¥2f&S)Ej} Pii=c+cl*(pl-p0)*c2*(p2-p0)+* • •«cn* (pn-pO) 



Pl^Pn^l^S^EEflpOS^lVtfifcOfcbl 20 

pm i t>ffflT-*P~P nfc*tL#2£*t6ffi&P 0£ 
3IVVfcfc<0fcc l~c ntf>^«>ib£3;ftfcJ9&£JiHtfc 

Jt«>fc:Pl~PnO#ffi*ttA»^I^T«>&. *fcPl 

li. ±xj^&wi±xi!mw<>>7 i ?y?A£t$vm 30 
yytftiiz&vhmmE&iXhh. P2-p n -m 



^<r>^yy^nt.xmm^ifm^^ffMkW3: 

^txy i^y^^mm^mtmrni z k tx 
0. mizx&x*>i'*-i9>m£<miii-rzktfx' 

mm%^iztm£mzimizm:Lx\iij)$mi£ 
mtzzktfxzt. m%ff%mzmfi-rzzkiz 

[0017] 2#aOqx^aj^KtJV^T. 20tf)ffi 
fflJ££(ci3ttS3iffi£AP, «8&£g|gili&AV. 2o 

<oa^<ortcoMffli<ojaE*€a^jB«s^fi^ p&# 



tm&M. Qx=A«R/(/f-l)«(C/e+l)/2«AP«AV*/t*(P-P0)*AV+V«AP) 
kLX$tt>hZktf?Z&. *kiz±m3&&Qx<r>mnZbt:i>0)ZmiLt:i><7) 

[ 0 0 1 8 1 a*. m^&^m^Atxcomm^a. x. rnm&ftmz&frh. m$i<nW)mi& Kmm 
mw&mnLizk%n?7y9fi*m)i&i%Ak\, tyytm zxcmtz^xirnQxumntLtzt 
-cs£U Mmtzm\^^y^mmmiza)]m^M nzmwizhn. zm-oKhoxbz. w*>. 



=^n77y?ft&£x£miiz»m/4:X(?>fmx 1 0 0 (%> 

= (Q1+Q2+- • -+QX)/(Q1+Q2+- • +Qn)Xl00 



xi>&. 

[0019] y±cox ozitmmtzx 9 . mawim 
0)?7y?fttzmzmmB&jim%sL. %<vf-9 

■thzk#xz&. z.<r>mm£*m^X3iyi;yzu 
mthzktzx*). g&Ltiiiiu&vx.yvyjmm 



At&^xm&ox otw&vmmE&immzimtz 
nmh^tvx^h. z.<nmmt&xxm&ms 

W&)<mJi\zX *)xyisymmhzkizx Ogcfc 
Lfi:xyi'ymKS>&\miliJi*®i>zktfxz. «a® 
*&±2*hkki>tzai^yi;yaii}m&zk#T 

[0020] 
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7 

\i?m<nm.&$rt-h y y^^v 1 o#sm$iu £<o 

fc£?5y?fc-b>~tf--l ltffiia. y'J^7 F4 10 

•9-- 5 #v y ^^.y KiHc^t^iis . ^ y yr^-y 

^mmxmMEjtfmmofm 2 3imn^>m 
y*r- 1 2 oimvhKznztmmw. 1 2 tings 

[002 1] v'J y^A? H4fc:t±se-fe>^-2 6** 
§£tl3ix«88£l 3<o^fiTffi#iHI»l§lgl 2£i*«x 
S. ««2 3WiiH»^Bl 2fcStfc$*l*tt« 
5 0#^»t£>*tS. STOPilSl 2fcli£ 

[00 22]-*. ®M^16«i»^«IW2 8^L 
T#^fc^l£3nS. «Mi«!lr2 8fc:tt«M^£E>J 30 

2*^*3*U^^flEA^#ia#§ig 1 2 
teg**!.* . ^fSWBdf 2 8 fc#f§USK 1 5 *a 
*£LTEGR«1 5 2#glt&*l.S. i^EGRfl 5 
2±fc«!l»§SMl 2l31*g$*l*:EGRiag#l 5 1# 
g»t<!>*U. . lSm^SW2 8 Wi«SUl»3 3 LT 
XT? 'J— t-3 5*^$il5. ^OXT^'J-^— 
3 5(C(iiRA^SS-fcy^-3 6#g*»t£*U «A2 
MfiJgtP8#$g»§slg 1 2 t^^itS . «^W3 3 cm 
4>fc«Xo.y 9#§&3l$itfciRm«fagffi3 0 

#ES3ftl>. XDy Wk#2 9{Cl4^o«yb;I^S-fe 40 
^-31#aft&*U ClcOXO-y Wl^fgHryt-3 
ltt$M?gl2t3iJS3fl.S. ^(0®^«^^3 0 
S#o«SuI»3 3 iziixu ? Wl^jf EBIS&3 7#f£ 
tt£*U zm®M&37±£&® : mmg&m#38 
aHBl«8iie^#38{ii6gffl8ISl 2 

«sss*is. ®^a»3 3rttii. mmmsM 
[0023] w^m 1 6 a>m& 1 8 o±sait#m 

©<o«^K-hri:fc:>f y^'x?^-i o 5im?e>ti 50 
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5 . A ViSx. 99-10 5\3m®iW. 1 2 fc&JSSfU 

Wm\ 0 1 a£tfLT«m#i^il5. ttfflfl 0 1 
a»iJSft#E«l 04i»&tt«U CIOfiSftftKlFl 0 

4ti«m^v^ i o ofrt>mm&gi o 1 srittr 
7 i o 2^L«m^r i o 3izx *)tmim 
hiii. yyx^?-i o 5*»6i|lt§ti«*ofci 
^mmrn'om 07 mLxim^y^ 1 o otum 

«mM0^10 7±K:«^a^-^10 6A« 

10 0 24] ®2\t±B4V4? frxyisynmtiv 
a. am\3.mtKj]£vrf. *mimxn. ?jy?n 

g#B*Lfca 0~a 5<06£fcJ5»t£«B8ff#P 0~ 
P 5 ^Jti UTd^fe^ffi*«C*-^V^T PMI (B^ 

*&ffl8fcf?ST5E&<4§ (BDC) ffcO. 
EtCifiVvKffll-eAS. al»iS£:l3Vvc*fo£A$L _L 
5E£ (TDC) (3tf-*1fc>??;'?*rc&*. a2~ 

a 5<n4mimsm.<nmxm^nh9vy9^rQ 
pm i &x.v®jm&#%s&ixh. 

[ 0 0 2 5 ] =5:i>. ^?^ijAc<^IJfc$^=5rV^T -f — tT/l' 

[0026] H3«. xmfcmmvwtiivm. 
m^comnmmtrists^y^yco^wm^mmm^ 
fto*4yjv-1-y<oyx3-i-v-bX't>h. 

[ 0 0 2 7 ] xx-yT'S l : xyi/'ya^+txy^'y 
W±<Dt:)b(D*'t yx4 v^HfiO F F $ixfe*>Srflii 

. N OS&fcfifcOX-r -/TS 2 tji 

[0 028] : 0H*fciSL 

fclffflJ-^JRO^Or-^S-^^ytClBeS-fr-S. 3 

c#* j at?^*)»9>4xy^>m?giir?-b;nas*&^ 
m#mnxis&miM.zm&miLx*yi;ym 

t*&tZktfTZ&. tti^ «MfflBixyyy|5| 
Ts ft^Wmff^^tTxyi/y^k^i-ii:^ 
[0 029] XtvTS3 ■.x.y-Jy&ffiZ'hhT?*: 



(6 

9 

[oo3o] mmm&i>. »mh*> s J>mt 

[0031] Wt/n2ft49frX.Wy (05. 06) 

it) m&ffimt^yvymmzsmLbLx **vtz 
2dsc?v7t ixgrnztixts*). xy : J>®mm 

[0032] : iaA£§iiaj&WSUfc£« 20 

[ 0 0 3 3 ] ISTFWX o fc0^F*rtr3ffi<92SB 

ffiE^ffd. saaewk-^-y (04 ) +«APm i 

SrJaM*>SV^iEGR»^jSa-rs<:«><^iiE«i&#« 

? i-Wvmm^xhxw zemK^mm 

£B6*f fifc J: 58l¥W^£^9iiIBUMT<0j: o C bT 
fid. 

[0034] SSj^rtfflSffl^^H^^i^ftKJ 
WU **yfc:fB&fSfci:t>fc. l-oloo^'fyyk- 
^y^+T^tg$*l£0^%^E2)fcJt&U MM 40 

bm&Lh. 

[0035] — # . l r>mcr>* >f yfr— +ycrybxW& 
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[003 6] ^UTV^Vvfr^ &k.#ffl. 

[0037] U 4><0*O|?Oii&S WiSfil 

yx*-MS«0i:UTfc<. 
[0 038]^T«S^te-fc:oV^WtS. 

Cb%h*TC>)mmitmt&2 5%~3 

o%<ot^fc«s«*«?c^-s. m*>. «8^i*!.©jt- 

«. sm«sra. «m«8t*>r$y^. egr^fh 
jg. 2w?)V3i>i?>x\m%94 5i>r*r£&. s> 

[oo39] swmm&x vmtm&tf'K^^ & 
mmmzmmzit. im?4$yrt:mfiZit. am 
[oo4o]-*. smmm&x <ommi&±i* ^ 

i ~^^y=jyffys^immmm^iih zb£ 
V^ftflfttflO* ~3 0* i?33VZ>?)hmffi s 38£t 

&zbimipft^iix^&mztt2o^3o%<7>mm 

[oo4i] ®f5,mmmjm\*&i. »§wrx<oa 

s<^o. mmm*wmLt:*yi?y<r)}to))fo±jfi 
wxk^&ox-. m#m&&£*)i&^n. &km 
mzmzitx. bhwismummr < 1 7-1 

&. mtfm£&x osv^wi. isv^t^c 
[ 0 0 4 2 ] 21M ?/px> i;yctt. as*«m«as 

nyytr-rh-s-zbifixzhnTf-x*^. mvjz.m%. 
[0043]^. mm%.fimfrt>mmmxcr>£Mit 



(7 

1 1 

[0044]-*. jc^u+osfltifc (ammt) x 
m<rm.a&ftoi>\ a&tx ^xawm^M^m^cr, 

^S££fr5. *>SV^iEGR||^a$-iiJD$-l|-S^<E 

[ 0 0 4 6 ] Xf77S 5 : 1EXT77S 3t>itf S 
4^fcfc^fifc«EfifcJ:9j&^SI. ^BUtiJJ: 

[0047] Xf77*S6 : lE^T7rS3r$a6t 

[ 0 0 4 8 ] Xt -j- rs 7 : OTfcjjrtxy iSynBLt 
•yTS 2t1»»Lfcxv^>lsB!8?Clfa*»^iSliie*% 

7rs 2T^Lfc*4;HSait$ifc&»&:t4/i'X>'7T 

[0 0 4 9] Xf77S8 : V^-ffliWO^^fcS^ 

ntio. *»s«^-cife^t&<o'cxy^EH5a* t fi 

[0050] Xt-v7S9 : m&%L<?>&&M} > 04 30 

[ o o 5 1 ] 77 s i o : fsmmmzmrst e g rm 
[ o o 5 2 ] 04 itxyityt&smztiifhimw 

rxy itymmiMib lx ztii:^ »j . 
z.(n^^)\ayf~m^A yf^-i-yizxmm^ti 

ft*«m^)6^^7>^S(02WaO~a5) t 
T77S9) jSX.75t'tiXV4> i Jx?f 50 
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xummmr-tt. aac*r*ysi4fciivvc. 

[ 0 0 5 3 ] § fclcSH«>lM ?/LTSI)ELfcB>£TO 
^JEPMIN-KOx-^S-H^ajL. ^OPMINi: 
<?>HSr*«>&. ;<OHAPMI=PMIN-PMIN-l?r 

[0054] PM IOttiUtt. 15»£>J:pfc«8illM 
?JI4>06 £ ( a 0~a 5 ) c?>? ?y^MC(Cj3(t«tt 
M^EJj ( P 0~P 5 ) mtHLZili-<m&AX 0 
PM I itfXfiiHstti 
PM I =C+C1«(P1-P0)4C2*(P2-P0)+ • • +C5*(P5-P0) 
Xmtlh . ±&fr$>M>i> X 3 tc. PM I tiflE^T- 
* P 1 ~P 5fc*tLC 1 -~C 5CDht>frt£>%£.ZtlfZ 

fetor**?*.*, po (BDcxnEjjT-?) \m 

"511* 0 4felf>™*^WM*: J: 9 H** . 

U tWtfflv^ittciOPMi^lt^jS^feS 
ZttfTZh. £OttgfcglvC. BTDCWXT 

;KPl) 'S0>tNkatiF9li'?4 -txTJb Ox atdc 
T^yT^ ( P 2~P 5 ) ^^R<^fi^JiT7XT 

[0055] ffijggthJ&SitoS V^l^tc^^&fe^ff 
m^xiS^.^Bijmtii^ti&. T4~ fef;px 
[0056] -r^:*)^. -f 4 -^xy>?yTliJM 

[ o o 5 7 1 ^j: o Kmrnum-TWrhsmm 
a (mn£6&) (nt^yimx&vth'iffimm)* 
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qx=b+bl» (pl-p0)+b2* (p2-p0) +---bn* (pn-pO) 
H^T^t^ff^J pai =c+cl* (pl-pO) +c2* (p2-p0) + • • • +cn* (pn-pO) 



Pl~Pn{C#L#«g£KjpO£g|Vtf:fc*>fc:bl 

^t^^3ftfc^a£Jn;tfckcD-e3l3*t£. 
pm i t>£E*r-^P-P n{C»U#2SPE*P OJ: 
gi^feiOfcc l~c ncrrf>#>m£2tlti3m£&irtl 

tiBDcmntjytm) <mmmxm. * 

fc«)fc:Pl~Pn<0«-Eje*»^|V%T*S. ifcPl 

fcgffi*. Pn«±5&SgWif<>»^^oJ&iSI5<D^ 
5>?fi£)3m>WmE}}T*>&. P2~Pn-ltt 



[0 0 58] 2#B<Oqxg{fcfr2;fc*5l'VC, 2^x0ffi 

ffl^ttcfettSHE^AP. &M^gmH£AV, 20 

V. Att&3*. Kttifc&ifc. RJi^tfXJSft. PO 
teBDCTOj&jmb-fhb. 



Qx=A*R/(yc-l)*(C>c+l)/2»AP»AV+/c*(P-P0)*AV+V*AP) 
blX-$#>hZb#?$l. 20Kb£±MBa&&MQx<r>mMiLt:t><Di:miLt:l><?> 



1 0 0 5 9 ] sfcfc, m«E*ffl^i*-C^8«^li. 

=ttg<0? 5^ ?A££Tfc&*fc&i/£TO??fe*x 1 0 0 (% ) 
= (Q1+Q2+- • • + QX) / (Q1+Q2+ • - +Qn)xl00 



[ o o 6 o j &±0)£o%mf.mi££ j5ri&*>«a 
itiBZwmtx *)3-yvy*im*h zt 

ItixyiSyWib&mtlliliift&ZbtfTZ. «$S 
* |6j±3-tf:S 1 1 1 fcjSvvxy^yaj* £#S £ b WX° 
SS. 40 
[0061]*HiiWi;l/aiaO=BDC, al=BT 
DC 1 5* , a2=TDC, a3=ATDC15* , a3 
=ATDC4 5* , a4=ATDC7 5* , a5=ATD 

c i o 5- b-rt. mM^$mmim~~7m?>± 
[oo62] ^kmntm^itmt. i&m 1 o 

\tmt-m®&iz&\vzc\* (pi-po) <vmm 
^tTPMi^aj-rs. *so 



★ [006 3] C<O^Jia3=ATDC 1 5* 

[0 0 64] fecial* =BTDC3* fcgjeU 
c-cBtfj&Ofcc' ~c5' Oja&fc&VCPMIfcg 

[006 5] YV7\>f$\ZXh*7*i*>Y&1lffim<r) 
Eft^tH^aO^^ttf. BTDLfctJWC — -O0)f£)} 
m&&C$>& altf)*fc«fc DIE8&PM I ZfthZ btf 

[0066] BTDCfcti{tS«iai^i«2~3^i 

lt i ojeucpm i s-»ajr#s. jaoeia^. 
[0067] s^icftfffrttftir. 

^COffl^-frtrJ; 0 aON~a5N, cON~c5NKO^N= 1 

~9cD9aS0r-?tS-^PM I srtw^aj-rs i 

[0068] 3r:l3b0n~b5nfc:~?VvCfcN=l~9 



(9 

1 5 

[0 0 69] at. m^JdfcmHWM^KDPM 

i fc^APM i ^(rmiftm^ 

3Hi*PMi*>£B£Ba*-*.ri:fc:J:9. £«tt*E 
GRfcSa^OftSffl^iTS^* 

zzT*mr\i. a p m i %mcmRm&£.wmt 

[0070] W±.o>S.o\z. *mfflRV\S±3££m<r)E. 20 

[0071] at. awBW^fcovvcfc.fciM^r 

[0072] < < SrSSBtt. 

srefcsfcs. EGR$rtTv»5t§xiiiiaawrx^ 
rt«g(aeEGR)*«*,sfcg:. ©rtsg#ffi^fc$ 40 
(mm % m&mmtwtc^b* (mm) . * 

mim^hmm^crmii^mmth z , bp 

(3&g*2 4 6*n©S$<t^<7)jygotrx h> t is u > 

^» / Kt<7)Sfc:«8«^24 8*^>K$fLS. ?5y; 50 
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y*r-2 6 7&ixf9 ? y^atMi-fe 2 5 8#? 

gE*y*-210#fil6. ZOfyyfMMiWS,'? 
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ABSTRACT : 

PURPOSE: To obtain stable engine rotation by controlling the 
operational 

status of an engine by using combustion rate up to a predetermined 
crank angle 

at the top dead center or near the top dead center by calculating the 
combustion rate based on combustion chamber pressure data. 

CONSTITUTION: A piston 7 is mounted via a connecting rod 8 in a 
cylinder 

body 3. The connecting rod 8 is connected to a crank shaft 9. A 
ring gear 10 

is mounted on the crank shaft 9. A crank angle sensor 11 is provided 
to 

measure a crank angle and engine speed by detecting the rotating 
position of 

the ring gear 10. Combustion pressure at the crank angle is detected 

to. 

calculate combustion rate up to a predetermined crank angle at the 
top dead 

center or near the top dead center based on these combustion chamber 
pressure 

data, the operational status of an engine is controlled based on the 
calculated combustion rate . Thus, energy owing to combustion is 
efficiently 

produced to obtain output to input with high efficiency. 
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Abstract Text - FPAR (1) : 

PURPOSE: To obtain stable engine rotation by controlling the 
operational 

status of an engine by using combustion rate up to a predetermined 
crank angle 

at the top dead center or near the top dead center by calculating the 
combustion rate based on combustion chamber pressure data. 

Abstract Text - FPAR (2) : 

CONSTITUTION: A piston 7 is mounted via a connecting rod 8 in a 
cylinder 

body 3. The connecting rod 8 is connected to a crank shaft 9. A 
ring gear 10 

is mounted on the crank shaft 9. A crank angle sensor 11 is provided 
to 

measure a crank angle and engine speed by detecting the rotating 
position of 

the ring gear 10. Combustion pressure at the crank angle is detected 
to * 

calculate combustion rate up to a predetermined crank angle at the 
top dead 

center or near the top dead center based on these combustion chamber 
pressure 

data, the operational status of an engine is controlled based on the 
calculated combustion rate . Thus, energy owing to combustion is 
efficiently 

produced to obtain output to input with high efficiency. 
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